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In  controlling  stinking  simt  or  "bunt  of  wheat,  there  has  frequently 
been  expressed  the  need  for  knowing  how  mach  sirut  in  the  field  it  takes 
to -Cause  the  threshed  grain  to  grade  smutty.    Will  one  per  cent  affected 
heads  in  the  field  make  the  ,5:rain  take  a  smut  discount  when  sold,  or  a.re 
the  limits  higher  or  lower  than  that  amount?    The  a -^proxima te  minimum 
percentage  of  smut  that  can  be  allowed  in  the  field  without  causing  the 
grain  to  grade  smutty  should  be  l<nown.     With  this  knowledge  a  farmer  • 
could  plan  to  reduce  smut  by  seed  trea^tment,  and  otherwise,  to  the  point 
where  no  discount  would  be  suffered.     This  information  would  be  hel-oful 
to  those  who  have  slightly  smutty  wheat  as  shown  by  field  counts  and  who 
want  to  remove  enough  smut  during  tlireshing  or  by  means  of  grain  cleaners 
to  reduce  the  number  of  smj,it  balls  to  a.  r^oint  at  which  !;t he  wheat  would 
not  grade  smutty.     It  would  also  be  helpful  in  determining  losses  from 
stinking  smut. 

It  is  realized  that  there  are  several  factors  which  will  cause 
variations  and  will  upset  calculations  when  trying  to  obtain  f  i;^ures  of 
this  kind.    For  instance,   the  weather  a.t  threshing  time  will  make  a 
difference.    Under  dry  weather  conditions  anrl  with  dry  wheat  a  larger 
proportion  of  smut  balls  will  be  blown  out  with  the  straw  than  under 
moist  or  wet  weather  conditions.    The  mat-^ority  and  variety  of^grain  will 
cause  variations  but  perhai:)S  the  most  imt)ortant  factor  is  the  'efficiency 
of  threshing  machines  in  removing  smut,   there  being,  a  gre-^t  deal  of 
ve.riation  in  different  machines. 

The  Handbook  of  Official  G-rain  Standards  wblished  by  the  United 
States  Dc-oa.rtment  of  Agriculture  defines  smutty  whe«t  as  follows: 

"Smutty  whe^t  shall  be  all  v/heat  which  has  an  unmistakable 
odor  of  smut,  or  v/hich  contains  T^v?.ores,  balls  or  portions  of 
balls,  of  sn-?j.t  in  excess  of  a  quantity  equal  to  two  balls  of 
average  size  in  5O  grams  of  wheat." 

It  will  be  noted  therefore,  that  anything  in  excess  of  a  quantity 
eqt-?!  to  two  smut  b^lls  in        gram.s  of  ^"he^^^t  is  enough  to  m^ake  wheat 
gra.de  smutty. 
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3y  mrking  n'omerous  cotQits  of  the  niun'ber  of  kernels  in  different 
sized  herds  of  ^hept  pnd  "by  wei-ehing  kernels  ?nd  sr.mt  "brlls,  Messrs. 
R.  V7.  Leukel  ?nd  J.  H.  Martin  of  the  Division  of  Cereal  CroiDS  ?nd  Diseases, 
have  fovjid  that  if  .^11  of  the  STiut  "balls  reT.pin  in  the  threshed  s-rain, 
none  "being  removed  d^jring  threshing  process,  the  n^ar.her  of  srrat  halls  in 
50  gr^^ms  of  threshed  grain  wordd  vary  all  the  way  from  I3  to  ^0  ^-^hen 
there  \'tps  one  per  cent  affected  heac's  in  the  field.     Theoret icplly ,  then, 
it  would  he  necessary  to  reduce  snrat  in  the  field  to  O.I6  or  O.OU  t)er 
cent  simitted  heads  in  order  to  out^^in  tv.'o  wheat  snTvit  halls  or  less  in 
5c  grams.     Practicsllj^,  however,  this  is  not  the  case  as  a  great  many  of 
the  smut  halls  are  clo'-n  and  screened  out  ■'^uring  threshing. 

During  the  suTmer  of  1930  ^-  ^urvej?-  was  mad-e  in  lOh  fields  of 
s-ring  an'^  durum  wheat  in  r'innesota,,  i^Iorth  Dakota,  South  D^^kota,  and 
Montane.     The  groYvers  were  cons'iiited  reg^^rdihg  their- seed  treatment 
practices.     The  fields  were  examined  and  T)erceritages  of  smut  affected 
heads  determined  in  each.     The  methof'  used,  in  co^onting  and  determiining 
the  percentages  in  the  field  wps  to  measure  off  a.  yeard  of  drill  row  and 
count  the  smutted  and  healthy  heads  in  that  yard.    This  was  reT)eated  in 
10  different  "oarvG  of  th-3  field  end  the  average  number' of  smutted  heads 
detennined.     The  results  of  this  survey  have  heen  "ouhlished  in  United 
States  Bureau  of  Plant  Industry  Plant  Disease  'He-oorter  Su-^-olement  77. 
entitled,   "Y?hy  So  }^:ich  Smut  in  Spring  Whe^=t?" 

At  the  conclusion  of  the  surve^^  it  was  suggested  by  H.  R.  Sumner 
of  the  i'nrthwest  Crop  im.-Drovemient  Association,  and  by  others,  that 
advantage  be  taken  of  the  op-ocrti;nity  offered  to  secure  sam^T^les  of 
threshed  grain  from,  these  fields  in  which  cc-unts  had  been  m^ade,  to  have 
them  officially  graded  as  to  smut,  and  to  m.ake  ccmnarisons  between  smut 
in  the  field  and  the  number,  of  smut  balls  in  the  threshed  grain  from 
those  field.s.     Consequently,   in  December,  1930*  letters  were  written  to 
165  growers,   in  three  States,  Minnesota,  Horth  and  South  Dakota,  in  whose 
fields  smut  had  been  fo-ond.     In  selecting  these  grov.-ers  care  was  taken  to 
see  th:. '   the  list  included  those  who  had  smutty  v,'heat  ranging  all  the  way 
from  Oc!'   oer  cent  to  as  hic.h  as  3*^  P©^  cent  or  more.     The  nam.es  were 
grouped  according  to  percentages  of  smut  as  shown  by  field  co'onts.  In 
the  first  group  the  percentage  of  smut  ranged  from  0.1  to  O.5  "oer  cent 
and  the  n-'jmber  of  farmers  written  to  were  18,     There  were  nine  groups  in 
all  as  follows: 
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In  writing  these  farmr-rs  each  "'as  advised  as  to  the  -ocrcentage  of 
smut  that  was  found  in  his  field  during  the  summer  and  a  sack  was  enclosed 
with  the  request  that  a  srmr>le  of  the  threshed  grain  from  th-at  particular 
field  be  sent  in  for  grading  as  to  smut. 
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Fifty-two  samt)les  were  received  and  officially  grpcled  as  to  snrat 
in  the  Office  of  G-rpin  Investigations,  Ein-epu  of  A.gr icijlttir?l  Economics, 
Those  who  did  the  grpdin^  had  no  v/pv  of  Vno^ving  hovv  much  snrjit  h^'^.''  occurred 
in  the  field,  the  s-'-^imles  oeir^-  referred  to  hy  rranibers  only.     An  a^prpisal 
of  the  spmi^les  "by  "buyers  would  h?ve  given  p  "better  iriep  of  their  relptive 
vplue  "but  their  se-op.r-tion  into  f:roi'-os  de-oending  on  their  smuttiness,  ps 
shown  "by  the  pmounts  of  STOores,  "bplls  or  portions  of  "bp lis,  ^i-ives  a  "better 
idea  of  their  actupl  snut  content. 

Comparisons  v^ere  then  inade  hetween  nercentpges  of  smut  in  the  field 
and  the  smuttiness  of  the  spmiDles  su"bmitted.    As  was  to  "be  ex-^ected  there 
were  n-'jjnerous  discrepancies  thpt  can  not  be  explained  with  certainty. 
They  might  ha.ve  "been  due  to  almost  any  one  of  a  num"ber  of  factors  such  as,- 
the  degree  to  which  the  farmer's  s?m~)le  was  reryresenta.t ive  of  the  field 
tliat  had^  "been  inspected;  the  accuracy  of  the  field  determination  itself; 
or  the  great  variation  in  th^  efficiency  of  the  threshing  an-^.  grain- 
clO'-^ning  m?^ chines  which  may  have  been  used. 

The  52  spmrles  were  first  arranged  in  the  order  of  smuttiness  in 
the  field,   those  having  only  fractions  of  one  rjer  cent  "being  listed 
first  and  those  having  high  ^ -rrcer;  tP;r-:es  last.     They' were  then  divided 
into  six  groups  as  shown  in  Table  1.    Referring  to  this  t  -ble  we  note 
that  there  are  nine  samoles  from  fields  having  less  than  one  -oer  cent 
smutted  heads  and  that  none  of  them  graded  smutty.     There  are  nine  sairroles 
also  thxp.t  had  between  1  and  l.g  per  cent  smutted  heads  in  the  field,  and 
22  per  cent,  or  two  out  of  the  nine  samples  of  grain  graded  smutty.  In 
the  h  to  7.9  per  cent  group,  38  per  cent,  or  about  one-third  of  the 
eight  samples  graded  sm^atty.     The  conclusion  m.ight  therefore  be  dirawn 
thrt  in  the  case  of  a  field  with  from  U  to  S  per  cent  smutted  heads  the 
chances  for  the  grain  grading  smutty  a.re  .=^bout  one  out  of  tlnree.  With 
less  th^n  one  -oer  cent  in  the  fiold  the  chances  for  the  ^:rain  to  grade 
smutty  are  very  slight. 

'Then  smutty  whe.'^t  is  officiallv  graded  the  grain  inspectors 
located  in  the  markets  on  the  Pacific  Co^^'St  '^.esi^.ate  the  degree  of  sm.ut 
in  the  grain  in  terms  of  whole  and  half  nor  cent  by  weight.     An  illus- 
tration of  a  grade  designation  under  this  system  would  be  "C-rade  -  Fo .  1 
Eard  Tnite  Wheat,  Smut  Dockage  .^f-."    Grain  insnectors  located  e^-st  of 
*■  the  V.r:c'zy  Mount^^ins  aerely  grade  smutty  -p-'hept  a.s  "Smutty/"  without 

indic^^ting  in  the  grade  designation  the  degree  or  am.ount  of  the  sm.ut  in 
the-  grain..     An  illustra tiori  of  grading  smutty  wheat  imder  this  system^ 
would  be  "ITo.  1  Dark  Northern  Spring  ^Hneat,  Smutty."    However,  the  grain 
insr)ectors  -"ho  aunly  this  systemi  of  grading  are  permitted,  when  requested 
to  do  so  'by  the  applicant  for  insr^ection,   to  indicate  the  degree  of  smut 
on  the  grade  certificate  under  "Hemia.rks",   in  terms  of  "Light",  "Mediimi", 
or  "Heavy"  smat.    An  illus  tr^-t  ion  of  this  system  would  be  "Fo ,  1  Dark 
Northern  Spring  l,^eat.  Smutty"  anr'  in  the  blank  provided  on  the  grade 
certificate  for  "Hem^rks"  the  term  "light  sm^at " ,   "medi-jm  smut"  or  "heavy 
smut"  as  the  case  m.ight  be.     '^en  wheat  is  sold  on  the  miarket  any  given 
lot  of  grain  will  always  sell  at  the  best  -orice  when  it  is  free  from 
smut,  and  a  discount  in  vrice  is  always  ex^^cted  when  the  grain  is  smiatty, 
the  severity  of  the  disco'ijnt  increasing  with  the  increase  in  the  amount 


of  smut  th?t  is  iiresent  in  the  whefit.     The  disco^JJit  ordinarily  amounts 
to  1  or  2  cents  rer  "bushel  for  slirhtly  smutty  v/hept  and  sometimes  to  as 
high  as  20  cents  and  more  per  "bushel  for  heavily  smutted  grain,  Discounts 
in  -nrice  for  light  a.nd  medium  smutty  v;heat  commonly  range  from  2  to  10 
cents  per  bushel. 

In  order  to  make  the  OT-posite  kind  of  correlation  from  that  in 
table  1,   the  results  of  the  grading  of  the  52  samples  were  arranged 
according  to  the  n^jmber  of  smut  balls  found  in  50  grams  of  grain  and  they 
were  then  divided  into  five  groups,-  clean,  not  smAitty,  light  smutty, 
medium,  smutty,  a.nd  heavy  smutty.    Results  of  this  correlp-tion  are  shovm 
in  table  2.    From  this  it  will  be  seen  that  lU  samples  which  had  no  smut 
balls  in  the  threshed  grain  showed  a  range  from  0.2  to  U  per  cent  smutted 
heads  in  the  field  and  an  average  of  1.5  P^^  cent.    On  the  average  the 
more  smut  balls  that  were  found  in  the  grain  the  higher  the  average  of 
smutted  heads  in  the  field.     An  excer)tion  will  be  noted  in  the  5  ^0 
per  cent  or  "medi^um  smutty^'  class  where  there  wa.s  an  average  of  lU,5  per 
cent  in  the  field,     T;:ie  reason  for  this  high  amount  is  that  in  this  group 
is  included  the  1  ield  that  showed  the  highest  smut  coimt ,  namely,  per 
cent  smutted  heads.     ^Vl'en  that  field  is  omitted  the  average  for  this 
group  is  8  per  cent  smr.itted  heads  in  the  field.     This  table  gives  an  idea, 
of  the  amount  of  smut  in  the  field  corresiDonding  to  different  degrees  of 
smuttiness  of  the  threshed  grain. 


Table  2.    Relation  between  grade  of  threshed  wheat  as  to  smut 
and  -oercentage  of  affected  heads  in  the  field. 


Number  of  smut  balls 


!To .  field       Percentage  of  smutted  heads  in  field, 
samr)les  Individual  field 
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•Traded 

coTonts 

ITone 

lU 

0.2, 

0.3, 

0.5, 

0.5, 

(clean) 

0.7. 
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1.0, 
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On  the  "bpsis  of  these  srmoles  it  mi^ht  he  ?sp;aLTieu  that  "light" 
snnit  is  equivalent  to  a  field  loss  of  ahout  6  per  cent,   "mediuin"  smut 
mepns  a  field  loss  of  phciit  8  -per  cent,  and  "heavy"  smut  a  field  loss 
of  12  per  cent  or  more.    Before  p^^y  definite  correlptions  of  this  kind 
can  he  ms.de,  however,   it  will  he  necessary  to  get  many  more  field 
records  ?nd  smToles,  from  widely  se-oar?ted  parts  of  the  country  r-nd 
under  a  variety  of  concHtions,     The  work  here  re-norted  is  only  a  heginning. 
It  is  horded  that  others  will  accu^ul^te  data  along  similar  lines  and  tha.t 
some  time  all  the  results  can  he  brought  together  for  summarizing. 

In  s^,ring  whe^^.t  areas  of  hoth  the  United  States  and  Canada,  it 
has  heen  repeatedly  ohsorved  during  the  last  few  j-ears  that  d"drum  wheat 
is  on  the  average  smu.ttier  thj^n  harr'  rer'.  suring  varieties.     In  the  case 
of  these  s.^mr^les  therefore  it  was  thought  that  it  mi>;-ht  he  interesting 
to  classify  them  hy  t\^pes  of  wheat.     This  has  heen  -"cne  in  T^'hle  3* 
from  this  it  will  he  seen  th^t  of  the  33  sam-oles  of  hard  red  spring 
varieties,  3^  per  cent  were  found  to  h-^  smutty  when  graded,  anc"  of  the 
19  durum  varieties,  53  "OQV  cent,  or  more  than  half,  wore  smutty.    It  will 
he  noted  also  th^t  a  lar.'::er  pro'cortion  of  the  d^urujr.  tha.n  of  the  h^.rd 
red  s-oring  wheat  showed  heavy  smut. 


Tahle  3»    I);:'grees  of  smuttiness  of  hard  red  spring 
wheat  and  durum  comiDared. 
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